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(54) Gear with integrated cluch spline and its forming method 

(57) An integrated type gear for a transmission 
wherein the integrated type gear comprises a main gear 
portion (1 7) for a synchronizing mechanism of the trans- 
mission and a clutch gear portion formed integrally with 
side faces of the main gear portion, the clutch gear por- 
tion (18) is provided with inversely tapered spline teeth 
(22) each having a chamfer at a front end thereof and is 
recessed from a side face of the main gear portion, and 
a difference between an outer diameter of the clutch 
gear portion and an inner diameter of the main gear por- 
tion (1 7) is small. The teeth may be formed with intermit- 
tent spaces corresponding to an appropriate number of 
teeth are provided among the teeth. The integrated type 
gear (16) is easily fabricated with an improved strength. 
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Description 

RACKGROUN n OF THF INVENTION 
1 Field of the Invention 

[0001] The present invention relates to a gear for a 
transmission used in a manual transmission or the like 
of an automobile or the like and a method of forming 
thereof. 

2. Description of the Prior Art 



[0002] As shown in Fig. 15, a gear for a transmission 
used in a manual transmission or the like of an automo- 
bile or the like is provided with a main gear portion 1 at 
its outer periphery and a clutch gear portion 3 is pro- 
vided on the outer periphery of a boss portion 2 on the 
inner side to thereby constitute a transmission gear 4. 
[0003] Conventionally, in forming such a transmission 
gear 4, the clutch gear portion 3 and the main gear por- 
tion 1 are cut by machining from a gear material formed 
by hot forging or cold forging and accordingly, the differ- 
ence between the outer diameter of the clutch gear por- 
tion 3 and the inner diameter of the main gear portion 1 
is large. 

[0004] Further, conventionally, as another method of 
forming a transmission gear, as shown in Fig. 16, there 
has been adopted a method in which a clutch gear part 
6 having a clutch gear portion 3 fabricated in a ring-like 
shape by cold forging or machining is fitted to the outer 
periphery of the boss portion 2 of a main gear part 5 in 
which the main gear portion 1 is formed by hot forging or 
cold forging and is machined and welded thereto by 
electron beam welding or it is spline pressed thereto to 
thereby couple integrally the main gear part 5 to the 
clutch gear part 6 (hereinafter, this type will be referred 
to as a couple type), or the main gear part 5 and the 
clutch gear part 6 are fabricated by hot forging, the both 
are integrally formed by composite forging of hot plus 
cold forging and only cold forging and a part thereof is 
machined to thereby finish the transmission gear 4. 
[0005] Further, in the case of the type in which teeth 
of the clutch gear portion 3 are not recessed from side 
face of the main gear portion, in order to subject the 
item to inverse taper forming to decrease the dimen- 
sions of the teeth roots, an apparatus of Fig. 17 or Fig. 
18 has conventionally been used. 
[0006] Left halves of Fig. 17 and Fig. 18 show states 
before operation and right halves show states in opera- 
tion. In the apparatus of Fig. 17, an inclined face 8 a 
lower portion of which is inclined outward is formed at a 
lower portion of the inner face of a punch 7 capable of 
moving vertically and a guide pin 9 is fixed in the inner 
side of a lower end of the punch 7 in parallel with the 
inclined face 8. 

[0007] A holder 10 in a fixed state is provided on the 
inner side of the punch 7. a horizontal forming pin 12 



having a cutting edge 1 1 at its front end slidably pene- 
trates the holder 10 and the base end of the forming pin 
12 is in contact with the inclined face 8. Further, the cut- 
ting edge 11 at the front end of the forming pin 12 is 
5 opposed to the clutch gear portion 3. 

[0008] As shown in the right half of Fig. 1 7. when the 
punch 7 is pushed down, the forming pin 12 is slid 
toward the center side by being pushed by the inclined 
face 8 and the guide pin 9 and the cutting edge 1 1 bites 
io the clutch gear portion 3 to thereby carry out inverse 
taper machining of the tooth of the clutch gear portion 3. 
[0009] In the apparatus of Fig. 1 8, an inclined face 1 4 
a lower portion of which is inclined outward is formed on 
the inner face of a punch 13 capable of moving up and 
is down. A holder 10 in a fixed state is provided on the 
inner side of the punch 13. a horizontal forming pin 12 
having a cutting edge 11 at its front end slidably pene- 
trates the holder 10 and a guide block 15 having the 
same inclined face having the same inclination as the 
so inclination of the inclined face T4 on the outer side 
thereof is fixed to the base end of the forming pin 12. 
Further, the cutting edge 1 1 at the front end of the form- 
ing pin 12 is opposed to the clutch gear portion 3. 
[001 0] As shown in the right half of Fig. 1 8. when the 
25 punch 13 is pushed down, the guide block 1 5 is pushed 
by the inclined face 14. In accordance therewith, the 
forming pin 12 is slid toward the center and the cutting 
edge 1 1 bites the clutch gear portion 3 to thereby carry 
out inverse taper machining of the tooth of the clutch 

30 gear portion 3. 

[001 1 ] As shown in Fig. 1 5 and Fig. 1 6. in the case of 
a transmission gear 4 in which the difference between 
the outer diameter of the clutch gear portion 3 and the 
inner diameter of the main gear portion 1 is small at a 
35 position at which the clutch gear portion 3 is deeply 
recessed from the end face of the main gear portion 1 , 
there is a problem that the clutch gear portion 3 is not 
successfully processed by means of cutting the clutch 
gear portion 3 and the main gear portion 1 which have 
40 been prepared from the gear material by hot forging or 
cold forging. 

[0012] Further, as shown in Fig. 16. by the method of 
fabricating the coupling type of the main gear part 5 and 
the clutch gear part 6, the main gear portion 1 and the 
45 clutch gear portion 3 are separately fabricated and 
accordingly, there is a problem that the machining steps 
are complicated, a long fabricating time is needed, the 
cost is high, the strength is weak, and the accuracy of 
the concentricity between the main gear portion 1 and 
so the clutch gear portion 3 is poor. 

[001 3] Further, in the case of the apparatus of Fig. 1 7 
for subjecting a tooth of the clutch gear portion 3 to 
inverse taper, there is a problem that the structure is 
complicated, the price is high and the strengths of the 
55 guide pin 9 and the forming pin 12 are low. In the case 
of the apparatus of Fig. 18. although the structure is 
simple and the price is low, there is a problem that the 
strength of the forming pin 12 is low. 
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SUMMARY OF THE INVENTION 

[0014] It is an object of the present invention to pro- 
vide an integrated type gear for a transmission the fab- 
rication of which is facilitated, the strength of which is s 
strong and in which the difference between the outer 
diameter of a clutch gear portion and the inner diameter 
of a main gear portion is 1 2 mm or less (hereinafter, this 
will be described using the expression that the differ- 
ence between the outer diameter of the clutch gear por- w 
tion and the inner diameter of the main gear portion is 
small), the clutch gear portion is recessed from a side 
face of the main gear portion, and the main gear portion 
and the clutch gear portion are integrally fabricated and 
formed not separately from the materials to the products 75 
(hereinafter, referred to as an integrated type) and a 
method of forming thereof by simple steps. 
[0015] The invention of Claim 1 relates to an inte- 
grated type gear for a transmission wherein the inte- 
grated type gear comprises a main gear portion for a 20 
synchronizing mechanism of the transmission and a 
clutch gear portion formed integrally with a side face of 
the main gear portion, the clutch gear portion is pro- 
vided with spline teeth each having a chamfer at a front 
end thereof and an inverse taper and is recessed from 25 
the side face of the main gear portion, and the differ- 
ence between the outer diameter of the clutch gear por- 
tion and the inner diameter of the main gear portion is 
small. There is provided a gear for a transmission the 
strength of which is increased and the fabrication of 30 
which is facilitated since the main gear portion and the 
clutch gear portion are integrated. 
[0016] The invention of Claim 2 relates to an inte- 
grated type gear for a transmission wherein the inte- 
grated type gear comprises a main gear portion for a 35 
synchronizing mechanism of the transmission and a 
clutch gear portion formed integrally with a side face of 
the main gear portion, the clutch gear portion is pro- 
vided with inversely tapered teeth each having a cham- 
fer at a front end thereof and recessed from the side 40 
faces of the main gear portion, the teeth being provided 
with intermittent spaces corresponding to an appropri- 
ate number of teeth, and the difference between the 
outer diameter of the clutch gear portion and the inner 
diameter of the main gear portion is small. Calculation 45 
shows that the strength of an inverse taper forming plate 
can substantially be tripled by omitting teeth alternately 
compared with that in cases where air of the teeth are 
provided. Further, considering the failure stress of a die, 
it is considered that breakage is unavoidable because of so 
influence of fatigue or the tike in cases where all the 
teeth are provided, but the gear can withstand suffi- 
ciently in view of strength by omitting teeth alternately. 
Further, by omitting teeth alternately or omitting part of 
teeth in every two or more teeth, lightweight of. the entire 55 
gear is achieved. Further, even with omission of teeth, 
gears are in mesh with each other as a whole and 
accordingly, the strength of the teeth of the clutch gear 
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is not a problem. 

[0017] When each of the spaces corresponding to an 
appropriate number of teeth of the clutch gear portion 
has a recessed shape bent toward the central axis of 
the clutch gear portion, there is no corner in a forming 
die and the life of the die is further promoted. 
[0018] The invention of Claim 3 relates to a method of 
forming an integrated type gear for a transmission 
wherein there are provided an upper die. and a lower 
die comprising an inverse taper forming segment having 
a segment guide for externally fitting a partially fabri- 
cated item in which the clutch gear portion having spline 
teeth is recessed from a side face of a main gear por- 
tion, and the difference between the outer diameter of 
the clutch gear portion and the inner diameter of the 
main gear portion is small and forming teeth provided 
outside the segment guide and externally fitted to the 
clutch gear portion of the partially fabricated item, and a 
taper die fitted to the outside of the inverse taper form- 
ing segment and formed with a taper on the inner 
peripheral face thereof; and wherein after externally fit- 
ting the partially fabricated item to the segment guide of 
the lower die, the partially fabricated item is pressed by 
the upper die and the lower die, and both the inverse 
taper forming segment and the partially fabricated item 
are lowered to thereby slide the inverse taper forming 
segment toward the central axis of the partially fabri- 
cated item along the inner peripheral face of the taper 
die and to thereby form inverse tapers on the spline 
teeth of the clutch gear portion of the partially fabricated 
item by the teeth of the inverse taper forming segment. 
Thus an integrated gear for a transmission according to 
Claim 1 can be formed by an apparatus having excellent 
strength. 

[0019] The invention of Claim 4 relates to a method of 
forming an integrated type gear for a transmission 
according to Claim 2, wherein the lower die is provided 
with an inverse taper forming segment so designed that 
the difference between the outer diameter of the clutch 
gear portion and the inner diameter of the main gear 
portion is small and the dimension in the circumferential 
direction of the teeth is large; and after externally fitting 
to the segment guide of the lower die the partially fabri- 
cated item in which the difference between the outer 
diameter of the clutch gear portion and the inner diame- 
ter of the main gear portion is small and intermittent 
spaces corresponding to an appropriate number of 
teeth are provided among the teeth, the partially fabri- 
cated item is pressed by the upper die and the lower die 
to thereby form inverse tapers on the spline teeth of the 
clutch gear portion of the partially fabricated item. An 
integrated gear for a transmission according to Claim 2 
having an improved strength can be formed. 
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BRIEF DESCRIPTION OF TH E DRAWINGS 



[0020] 



Rg. 1 is a sectional view showing a mode of a trans- 
mission gear according to the invention. 
Rg. 2 is a half-cut plan view of Fig. 1 . 
Fig. 3 is an enlarged sectional view showing a 
mode of a spline tooth having inverse taper. 
Fig. 4 is a half-cut plan view showing another exam- 
ple of a transmission gear according to the inven- 
tion. 

Fig. 5 is a sectional view of Fig. 4. 
Rg. 6 is a half-cut plan view showing still another 
mode of a transmission gear according to the inven- 
tion. 

Fig. 7 is a sectional view showing an example of an 
apparatus used in a method of forming the inven- 
tion. 

Fig. 8 is a plan view showing an example of an 
inverse taper forming segment used in the forming 
method of the invention. 
Rg. 9 is a front view of Fig. 8. 
Rg. 10 is a right side view of Fig. 8. 
Rg. 11 is a plan view showing another example of 
an inverse taper forming segment used in the form- 
ing method of the invention. 
Rg. 1 2 is a right side view of Fig. 1 1 . 
Rg. 13 is a plan view showing still another example 
of an inverse taper forming segment used in the 
forming method of the invention. 
Rg. 14 is a sectional view showing an operating 
state of the apparatus shown in Fig. 7. 
Rg. 15 is a sectional view showing an example of a 
conventional transmission gear. 
Rg. 16 is a sectional view showing another exam- 
ple of the conventional transmission gear. 
Rg. 17 is a sectional view showing an example of 
an apparatus used in a conventional forming 
method. 

Rg. 18 is a sectional view showing another exam- 
ple of an apparatus used in the conventional form- 
ing method. 

Detailed Desc ri ption of the PREFERRED EMBODI- 
MENTS 



[0021] A description will be given below of a mode of 
the invention with reference to the drawings. 
[0022] Fig. 1 is a sectional view showing a mode of an 
integrated type gear for a transmission of the invention, 
and Fig. 2 is a haH-cut plan view of Fig. 1 in which a 
transmission gear 16 is provided with an integration of a 
main gear portion 17 tor a synchronizing mechanism of 
a transmission provided on the outer periphery thereof 
and a clutch gear portion 18. As shown in Fig. 1. the 
clutch gear portion 18 is recessed inward from a side 
face 19 of the main gear portion 1 7 and as shown in an 



enlarged sectional view of Fig. 3, the clutch gear portion 
18 is provided with spline teeth 22 each having cham- 
fers 20 and inclined faces of inverse taper 21 by which 
the tooth root is narrowed. Spline teeth 22 are alter- 

5 nately omitted. 

[0023] Further, the difference between the outer diam- 
eter 23 of the clutch gear portion 1 8 and the inner diam- 
eter 24 of the main gear portion 17 is 12 mm or less. 
Therefore the dimension is smaller than a conventional 

io one. 

[0024] Fig. 4 is a half -cut plan view showing another 
mode of the transmission gear 16 of the invention. Fig. 
5 is a sectional view of Fig. 4 in which similarly to the 
mode of Fig. 1 through Fig. 3, a main gear portion 17 
is and a clutch gear portion 18 are integrated, the clutch 
gear portion 18 are recessed inward from a side face 19 
of the main gear portion 1 7. Although illustration is omit- 
ted, there are provided a spline teeth 22 each having 
chamfers 20 and inclined faces of inverse taper 21 sim- 
20 War to that of Fig. 3 and the difference between the outer 
diameter of the clutch gear portion 18 and the inner 
diameter of the main gear portion 17 is 12 mm or less. 
[0025] Further, as shown in Fig. 4, spaces 25 each 
corresponding to one tooth are defined among the 
25 spline teeth 22, and spline teeth 22 are alternately omit- 
ted and recessed inward in the circumferential direction. 
[0026] Rg. 6 is a half-cut plan view of a mode of the 
transmission gear 16 of the invention. 
[0027] The transmission gear 16 of Fig. 1 through Fig. 
30 6 has a desired outer shape formed by upsetting the 
material by hot forging. Further, after forming the main 
gear portion 1 7 and the clutch gear portion 1 8 both hav- 
ing a tooth shape and so on by composite forging of plu- 
ral hot forgings and cold forgings, the teeth of the main 
35 gear portion 17 and the spline teeth 22 having the 
chamfers 20 at their front ends are formed into a par- 
tially fabricated item having predetermined dimensions 
and precision by cold coining. Then, inclined faces of 
inverse taper 21 are formed on the spline teeth 22 by 

40 cold forging. 

[0028] Fig. 7 is a sectional view showing an example 
of an apparatus for forming the inclined faces of inverse 
taper 21 on the spline teeth 22, and the apparatus is a 
press having an upper die 27 and a lower die 28. 
45 [0029] The upper die 27 has an outer punch 30 sur- 
rounding the outer periphery of an inner punch 29 pro- 
vided at a lower central portion thereof, and springs 31 
are interposed between the upper side of the inner 
punch 29 and the outer punch 30. the inner punch 29 ts 
so slidable upward relative to the upper die 27 by com- 
pressing the springs 31 . and the lower face of the inner 
punch 29 is provided with a projection 32 in a ring-like 
shape. 

[0030] The lower die 28 has a segment guide 33 pro- 
55 vided at an upper central portion, an inverse taper form- 
ing segment 34 provided outside the segment guide 33. 
and a taper die 35 provided outside the inverse taper 
forming segment 34. A segment receiving plate 37 sup- 



4 



7 



EP 0 949 435 A2 



8 



ported by springs 36 is in contact with lower side ol the 
inverse taper forming segment 34. 
(0031 ] A fitting projection 38 directed upward is pro- 
jected from the center of the segment guide 33. a guide 
portion 39 is projected horizontally outward from a verti- 
cally intermediate portion of the segment guide 33. and 
the outer periphery of the guide portion 39 is formed 
with a taper 40 the lower portion of which is inclined 
toward the center. 

[0032] The inner periphery of the taper die 35 is 
formed with a taper 41 inclined at the same angle of 
inclination as that of the taper 40 of the outer periphery 
of the guide portion 39 of the segment guide 33. and the 
inverse taper forming segment 34 is slidably interposed 
between the taper 41 of the taper die 35 and the taper 
40 of the outer periphery of the guide portion 39 ol the 
segment guide 33. 

[0033] The inverse taper forming segment 34 is 
divided into pieces in the circumferential direction rela- 
tive to the segment guide 33, forming arms 42 are pro- 
jected inward therefrom, and forming teeth 43 described 
below are provided at the front ends of the forming arms 
42. 

[0034] Fig. 8 is a plan view showing an example of the 
inverse taper forming segment 34, Fig. 9 is a front view 
of Fig. 8 and Fig. 10 is a right side view of Fig. 8. The 
forming teeth 43 provided at the front ends of the form- 
ing arms 42 (see Fig. 9) has a narrow width on the lower 
side and a wide width on the upper side, as shown in 
Fig. 10 and are suitable for forming the inverse taper 21 
of each of the spline teeth 22 of the clutch gear portion 
18 of the transmission gear 16 shown in Fig. 1 through 
Fig. 3. 

[0035] Fig. 1 1 is a plan view showing another example 
of the inverse taper forming segment 34, and Fig. 12 is 
a right side view of Fig. 1 1 . Although the front view 
thereof is omitted, the segment has the same shape as 
that of Fig. 9. 

[0036] Each of the forming teeth 43 of the inverse 
taper forming segment 34 shown in Fig. 11 and Fig. 12 
has a width wider than that shown in Fig. 10 and is suit- 
able for forming the inverse taper (see Fig. 3) 21 of each 
of the spline teeth 22 of the clutch gear portion 1 8 of the 
transmission gear 16 shown in Fig. 4 and Fig. 5. 
[0037] Fig. 13 is a plan view showing still another 
example of the inverse taper forming segment 34. 
Although not shown, the front face shape has the same 
shape as that of Fig. 9 and the right side face has the 
same shape as that of Fig. 12. 

[0038] The forming tooth 43 of the inverse taper form- 
ing segment 34 shown in Fig. 13 has a wide width, is 
provided with a projection bent toward the center and 
suitable for forming the inverse taper 21 (see Fig. 3) of 
each of the spline teeth 22 of the clutch gear portion 18 
in the transmission gear 16 shown in Fig. 6. 
[0039] Next, a description will be given of a method of 
forming the inclined faces of the inverse taper 21 of the 
spline teeth 22, as shown in Fig. 3. by using the appara- 



tus of Fig. 7 mentioned above. 

[0040] The inverse taper forming segment 34 of the 

apparatus of Fig. 7 is the inverse taper forming segment 

34 shown in Fig. 8 through Fig. 10 and a partially fabri- 

s cated item 44 in which the inclined faces of the inverse 
taper 21 (see Fig. 3) have not been formed yet in each 
of the spline teeth 22 of the clutch gear portion 18 of the 
transmission gear 16 shown in Fig. 1 and Fig. 2, is 
externally fitted to the fitting projection 38 of the seg- 

io ment guide 33 as shown in Fig. 7. 

[0041] Further, when the upper die 27 is pushed 
down, as shown in Fig. 14, the projection 32 of the inner 
punch 29 pushes down the partially fabricated item 44 
and the outer punch 30 pushes down the inverse taper 

75 forming segment 34. 

[0042] Thereby, the partially fabricated item 44 is low- 
ered while sliding on the fitting projection 38 and the 
inverse taper forming segment 34 is slidingly displaced 
toward the central axis of the partially fabricated item 44 

20 while lowering along the taper 41 of the taper die 35 and 
the taper 40 of the outer periphery of the guide portion 
39 of the segment guide 33. During the displacement, 
the segment receiving plate 37 is pushed down by the 
lower end of the inverse taper forming segment 34 and 

25 lowered while compressing the springs 36. 

[0043] When the upper die 27 is slightly pushed down, 
the springs 31 are compressed and only the outer 
punch 30 is lowered and the inverse taper forming seg- 
ment 34 continues to slidingly displace toward the cen- 

30 trai axis while lowering relative to the partially fabricated 
item 44. 

[0044] If the inverse taper forming segment 34 contin- 
ues to slidingly displace toward the central axis while 
lowering along with the partially fabricated item 44 as 

35 mentioned above, the forming tooth 43 shown in Fig. 8 
through Fig. 10 forms, at the clutch gear portion 18 of 
the transmission gear 16 shown in Fig. 1 and Fig. 2, the 
inverse taper 21 shown in Fig. 3 on each of the spline 
teeth 22 of the partially fabricated item 44 in which the 

40 inclined faces of the inverse taper 21 (refer to Fig. 3) 
have not yet been formed in the spline teeth 22. 
[0045] When the inverse taper forming segment 34 of 
the apparatus of Fig. 7 is the inverse taper forming seg- 
ment 34 shown in Fig. 1 1 and Fig. 12, the partially fabri- 

45 cated item 44 is the type in which the inclined faces of 
the inverse taper 21 (see Fig. 3) have not yet been 
formed on each of the spline teeth 22 of the clutch gear 
portion 18 of the transmission gear 16 shown by Fig. 4 
and Fig. 5, and the upper die 27 is pushed down as 

so mentioned above; the inverse taper 21 shown in Fig. 3 
can be formed on each of the spline teeth 22 of the par- 
tially fabricated item 44 in which the inclined faces of the 
inverse taper 21 (see Fig. 3) have not been formed yet 
on each of the spline teeth 22 of the clutch gear portion 

55 18 of the transmission gear 16 shown in Fig. 4 and Fig. 
5. 

[0046] Further, when the inverse taper forming seg- 
ment 34 of the apparatus of Fig. 7 is the inverse taper 
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forming segment 34 shown by Fig. 13. the partially fab- 
ricated item 44 is the type in which the inclined faces of 
the inverse taper 21 (see Fig. 3) have not been formed 
yet on each of the spline teeth 22 of the clutch gear por- 
tion 18 of the transmission gear 16 shown in Fig. 6, and 
the upper die 27 is pushed down as mentioned above; 
the inverse taper 21 shown in Fig. 3 is formed on each 
of the spline teeth 22 of the partially fabricated item 44 
in which the inclined faces of the inverse taper 21 (see 
Fig 3) have not been formed yet on each of the spline 
teeth 22 of the clutch gear portion 18 of the transmis- 
sion gear 16 shown in Fig. 6. and at the same time, by 
the forming tooth 43 having a wide width and provided 
with the bent projection at the center of the inverse taper 
forming segment 34 shown in Fig. 13. there is carried 
out finish forming of recessed shapes 26 (see Fig. 6) 
recessed toward the central axis among the spline teeth 
22 provided by omitting part of the teeth in every few 
teeth. 

[0047] The apparatus shown in Fig. 7 and Fig. 14 has 
no pin or the like parts and accordingly, the strength is 
improved, the structure is simplified, and the price is 
low. 

[0048] According to the invention of Claim 1 . there is 
achieved an effect of providing an integrated type gear 
for a transmission the strength of which is enhanced 
more than that of the conventional coupling type and the 
total length is decreased more than that of the conven- 
tional integrated type. ^ ^ 
[0049] According to the invention of Claim 2. the teetn 
of the clutch gear portion are formed with spaces pro- 
vided intermittently, and accordingly, there is achieved 
an effect of providing an integrated type gear for a trans- 
mission in which the dimensions in the circumferential 
direction of teeth of the clutch gear portion are great to 
thereby improve the strength of the clutch gear portion 
and the strength is increased with lightweight. Further, 
when the spaces corresponding to an appropriate 
number of teeth of the clutch gear portion are defined in 
a recessed shape bent toward the central axis of the 
clutch gear portion, there is achieved an effect of consti- 
tuting the gear in lightweight while maintaining the 
strength and the life of dies for forming can be i 
[0050] According to the invention of Claim 3. there is 
achieved an effect of easily forming an integrated gear 
tor a transmission of Claim 1 by an apparatus excellent 
in strength. 

[0051] According to the invention of Claim 4. there is 
achieved an effect of forming an integrated type gear for 
a transmission of Claim 2 having an improved strength. 

Claims 



1 . An integrated type gear tor a transmission wherein 
the integrated type gear comprises a mam gear 
portion for a synchronizing mechanism of the trans- 
mission and a clutch gear portion formed integrally 
with side faces of the main gear portion, the clutch 



gear portion is provided with inversely tapered 
spline teeth each having a chamfer at a front end 
thereof and is recessed from a side face of the main 
gear portion, and a difference between an outer 
diameter of the clutch gear portion and an inner 
diameter of the main gear portion is small. 

2 An integrated type gear for a transmission wherein 
the integrated type gear comprises a main gear 
portion tor a synchronizing mechanism of the trans- 
mission and a clutch gear portion formed integrally 
with a side face of the main gear portion, the clutch 
gear portion is provided with inversely tapered 
spline teeth each having chamfers at the front end 
,s thereof and recessed from the side face of the mam 
gear portion, the teeth being provided with intermit- 
tent spaces corresponding to an appropriate 
number of the teeth, and a difference between an 
outer diameter of the clutch gear portion and an 
20 inner diameter of the main gear portion is small . 

3 A method of forming an integrated type gear tor a 
transmission wherein there are provided an upper 
die and a lower die comprising an inverse taper 
25 forming segment having a segment guide for exter- 
nally fitting a partially fabricated item in which a 
clutch gear portion having spline teeth is recessed 
from a side face of a main gear portion and a differ- 
ence between an outer diameter of the clutch gear 
so portion and an inner diameter of the main gear por- 
tion is small and forming teeth provided outside the 
segment guide and externally fitted to the clutch 
gear portion of the partially fabricated item, and a 
taper die fitted to the outside of the inverse taper 
35 forming segment and formed with a taper on the 
inner peripheral face thereof, and wherein after 
externally fitting the partially fabricated item to the 
segment guide of the lower die. the partially fabn- 
cated item is pressed by the upper die and the 
40 tower die. and both the inverse taper forming seg- 
ment and the partially fabricated item are lowered 
to thereby slide the inverse taper forming segment 
toward the central axis of the partially fabricated 
item along the inner peripheral face of the taper die 
45 and to thereby form inverse tapers on the spline 
teeth of the clutch gear portion of the partially fabn- 
cated item by the teeth of the inverse taper forming 
segment. 

so 4 A method of forming an integrated type gear for a 
transmission according to Claim 3. wherein the 
tower die is provided with an inverse taper forming 
segment so designed that the difference between 
the outer diameter of the clutch gear portion and 
55 the inner diameter of the main gear portion is small 
and the dimension in the circumferential direction of 
the teeth is large; and wherein after externally fitting 
to the segment guide of the lower die the partially 
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fabricated item in which the difference between the 
outer diameter of the clutch gear portion and the 
inner diameter of the main gear portion is small and 
intermittent spaces corresponding to an appropri- 
ate number of teeth are provided among the teeth, 5 
the partially fabricated item is pressed by the upper 
die and the lower die to thereby form inverse tapers 
on the spline teeth of the clutch gear portion of the 
partially fabricated item. 
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